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(54) CATALYST PARTICLE AND USE THEREOF 
(57)Abstract: 

PURPOSE: To obtain a catalyst particle hardly lowered 
in catalytic activity and usable for a long time by 
providing a core material composed of a resin particle 
specified in its particle size, the metal oxide layer formed 
on the surface of the core material and the metal layer 
with a specific thickness formed on the metal oxide 
layer. 

CONSTITUTION: A catalyst particle is constituted of a 
resin particle with a particle size of 0.05-5mm being a 
core material, the metal oxide layer 2 formed on the 
surface of the core material 1 and the metal layer 3 with 
a thickness of 0.01-5/^m formed on the surface of the 
metal oxide layer 2. At that time, the wt. ratio of the 
resin particle and the metal oxide layer is set to the 
range of 99.9:0.1-90:10. A metal component selected 
from a group consisting of palladium, platinum, nickel, 
copper and an alloy based on at least one of those 
metals is added to the metal layer This catalyst particle 
is used in the reaction in a gasHiquid mixed phase 
system, that is, oxidation reaction in water treatment, the reforming of petroleum for a fuel 
battery and the oxidation treatment reaction of dissolved gas. 
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CLAIMS 



[Claim(s)3 

[Claim 1] A resin particle with a particle diameter of 0.05-5mm which is a core 
material, and the metal oxide layer formed in the front face of this core material, It 
consists of a metal layer with a thickness of 0.01-5 micrometers formed in the front 
face of this metal oxide layer, and the weight ratio of this resin particle and the 
metallic oxide which forms a metal oxide layer is within the limits of 99.9:0.1-90:10. 
The catalyst particle characterized by containing the metal component chosen from 
the group which this metal layer becomes from the alloy which uses palladium, 
platinum, nickel, copper, and this at least one kind of metal as a principal component. 
[Claim 2] The catalyst particle given in the 1st term of a claim characterized by a core 
material being an acrylic resin particle. 

[Claim 3] The catalyst particle given in the 1st term of a claim characterized by a 
metallic oxide being an oxide of a quadrivalent metal. 

[Claim 4] The 1st term of a claim characterized by being at least one kind of metallic 
oxide chosen from the group which a metallic oxide becomes from the tin oxide, silicon 
oxide, titanium oxide, and a zirconium dioxide, or a catalyst particle given in the 3rd 
term. 

[Claim 5] The catalyst particle given in the 1st term of a claim characterized by a 
metal layer being a layer formed by the electroless deposition method. 
[Claim 6] A resin particle with a particle diameter of 0.05-5mm which is a core 
material, and the metal oxide layer formed in the front face of this core material, It 
consists of a metal layer with a thickness of 0.01-5 micrometers formed in the front 
face of this metal oxide layer, and the weight ratio of this resin particle and the 
metallic oxide which forms a metal oxide layer is within the limits of 99.9:0.1-90:10. 
Operation of the catalyst particle characterized by reacting by the vapor-liquid mixed 
phase system under existence of the catalyst particle containing the metal 
component chosen from the group which this metal layer becomes from the alloy 
which uses palladium, platinum, nickel, copper, and this at least one kind of metal as a 
principal component. 

[Claim 7] Operation of the catalyst particle given in the 6th term of a claim 
characterized by the reaction in a vapor-liquid mixed phase system being either 
oxidation treatment of the oxidation reaction in water treatment, hydrogen, or a nitride, 
the fixed reaction of a dissolved carbon dioxide, reforming of the petroleum for fuel 



cells or an oxidation^reatment reaction of dissolved gas. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new catalyst particle which has a 
granular gestalt, and this operation. It is related with the especially suitable catalyst 
particle for a reaction and this operation in a different interphase like [ it is still more 
detailed and ] a vapor-liquid mixed phase reaction in this invention. 
[0002] 

[Description of the Prior Art] There is a reaction of various phases, such as gaseous 
phase reaction, a liquid phase reaction, and a vapor-liquid mixed phase reaction, and 
industrially, in many cases, in order to react efficiently, the catalyst is used for the 
chemical reaction. By the heterogeneous catalytic reaction using a solid-state 
catalyst, a reaction rate etc. is remarkably changed by the contact nature of a 
reaction raw material and a catalyst among the reactions using such a catalyst. 
[0003] Generally, since the whole reaction rate becomes large so that extent of 
contact in a catalyst and a reaction raw material is high, a chemical reaction makes 
the porosity matter support a catalyst, and enlarges the touch area of a catalyst and a 
reaction raw material. Such an approach is very effective at gaseous phase reaction 
and a liquid phase reaction, and much porosity support, such as a silica and an alumina, 
is already used. 

[0004] However, at the reaction in the system intermingled in a gaseous phase and 
the liquid phase in the system of reaction like a vaporHiquid mixed phase reaction, in 
order that a reaction raw material may not invade even into the deep part of porosity 
support for the surface tension of air bubbles, even if it uses the above porosity 
support and enlarges surface area per unit volume, diffusion of a gaseous phase is 
blocked inside a catalyst particle, and the whole reaction rate does not improve so 
much. For example, as water-repellent porosity support is used for the catalyst used 
for JP,58-122046,A and a 62-38245 official report at a vapor-liquid mixed phase 
reaction and **** is not blockaded with waterdrop, the catalyst in the vapor-liquid 
mixed phase reaction which secured reactivity is indicated, and the reactivity of the 
catalyst in a vapor-liquid mixed phase reaction does not improve depending on only 
making specific surface area high like a general catalyst so that clearly from such a 
proposal. 



[0005] It is necessary to drain, after oxidizing dissolved material and oxidizing [ in / 
general water treatment etc. / the request which is going to aim at reduction of 
environmental pollution is strong, and ]. in order to reduce COD or a BOD value in 
recent years. The vapor-liquid mixed phase reaction is used and. moreover, it is 
necessary to process a lot of remarkable water at this vapor-liquid mixed phase 
reaction in oxidation treatment in such general water treatment. Therefore, at such a 
vapor-liquid mixed phase reaction, while it is required to use a catalyst with more high 
activity, it is necessary to carry out long duration maintenance of the activity as much 
as possible further. 

[0006] As a catalyst of the reaction in such a vapor-liquid mixed phase system, 
invention of the art of the electrode water discharged from an electric-type deionized 
water manufacturing installation is indicated by JP,4-166215A 

[0007] By this approach, by contacting the cathode water containing hydrogen gas, 
and the anode plate water containing oxygen gas, hydrogen gas and oxygen gas are 
made to react and water treatment is performed to the bottom of existence of the 
catalyst which made ion-exchange resin support palladium. 

[0008] In such water treatment, very a lot of water must be processed, and since 
palladium is still more expensive, it is necessary to maintain the activity of a catalyst 
as much as possible for a long time. 

[0009] Moreover, in order to raise the reactivity in a vapor-liquid mixed phase reaction,, 
there are various proposals, such as an approach of improving the vapor-liquid mixed 
state in the system of reaction, (refer to official reports, such as JP,53-1 10968,A, 
63-252540, JP,3-196832,A, and 4-156937). Hovyever, the attempt which is going to 
change the structure of the catalyst itself into these official reports, and is going to 
improve reactivity is not indicated. 

[0010] By the way, in case a metal layer is formed by the electroless deposition 
method on this core material as a core material which consists of resin, in order to 
raise the wettability of a core material, the metallic-coating particle which has the 
approach and such structure which form a metal oxide layer on a core material is 
already known (for example, refer to JP,4-228503,A and a 4-183804 official report). 
[0011] However, in these official reports, it is prepared in order that a metal oxide 
layer may improve the wettability of the core material at the time of forming a metal 
layer, and further, the use as a coating, adhesives, powder metallurgy, injection 
molding, an electromagnetic shielding material, dispersion-strengthening material, an 
electrostatography toner, powder coatings, cosmetics, etc. is only proposed, and 
these metallic-coating particles are not examined at all about the application as a 



catalyst. 

[0012] this invention person acquires knowledge that the catalysis is maintained for a 
long period of time, and came to complete this invention while he had the catalysis 
excellent in the particle which has the metal layer formed in the resin core material 
front face from the specific metal through the metal oxide layer as a result of 
examining many things In the field of a catalyst which did not inquire at all 
conventionally about such a metallic-coating particle. 
[0013] 

[Objects of the Invention] This invention aims at offering the approach of using the 
catalyst particle and its catalyst particle of a new gestalt. This invention aims still 
more detailed at offering the approach of using the catalyst particle which can be 
used for a long time that catalytic activity cannot fall easily, and this catalyst particle. 
[0014] 

[Summary of the Invention] A resin particle with a mean particle diameter of 
0.05~5mm whose catalyst particle of this invention is a core material, It consists of a 
metal oxide layer formed in the front face of this core material, and a metal layer with 
a thickness of 0.01-5 micrometers formed in the front face of this metal oxide layer. 
The weight ratio of this resin particle and the metallic oxide which forms a metal oxide 
layer is within the limits of 99.9:0.1-90:10. It is characterized by containing the metal 
component chosen from the group which this metal layer becomes from the alloy 
which uses palladium, platinum, nickel, copper, and this at least one kind of metal as a 
principal component. 

[0015] Moreover, a resin particle with a mean particle diameter of 0.05-5mm whose 
operation of the catalyst particle of this invention is a core material, It consists of a 
metal oxide layer formed in the front face of this core material, and a metal layer with 
a thickness of 0.01-5 micrometers formed in the front face of this metal oxide layer. 
The weight ratio of this resin particle and the metallic oxide which forms a metal oxide 
layer is within the limits of 99.9:0.1-90:10. It is characterized by reacting by the 
vapor-liquid mixed phase system under existence of the catalyst particle containing 
the metal component chosen from the group which this metal layer becomes from the 
alloy which uses palladium, platinum, nickel, copper, and this at least one kind of metal 
as a principal component. 

[0016] The catalyst particle of this invention has the cross-section structure where 
the laminating of a metal oxide layer and the metal layer was carried out to the front 
face of a resin particle in this sequence as mentioned above. Thus, catalytic activity 
stops being able to fall easily with time by forming the thin layer which consists of a 



metallic oxide on the surface of a core material, and forming a metal layer on this 
metal oxide layer further. 

[0017] Moreover, since the resin particle is used as a core material, the specific 
gravity of this catalyst particle becomes low, and in using it without fixing this catalyst 
like the moving bed or the fluid bed, the distribution to the system of reaction 
becomes very easy. 

[0018] Especially the catalyst particle of this Invention has high usefulness as a 
catalyst in the reaction catalyst in a vapor-liquid mixed phase system, a vapor-liquid 
mixed phase reaction, and the vapor-liquid mixed phase reaction either [ at least / 
whose ] a raw material system or a product is a gas or a liquid in more detail. 
[0019] 

[Detailed Description of the Invention] Next, the catalyst particle of this invention and 
its operation are explained concretely. The catalyst particle of this invention consists 
of a core material 1 , a metal oxide layer 2 formed in this core material 1 front face, and 
a metal layer 3 formed on this metal oxide layer 2, as shown in drawing 1 . 
[0020] In the catalyst particle of this invention, the core material is formed from resin. 
This core material has the desirable resin particle which has the mean particle 
diameter within the limits of 0.05-5mm, and has the mean particle diameter of further 
0.1-5mm. and especially its resin particle that has the mean particle diameter which is 
0.2-2nim is desirable. Since radius of curvature does not become not much small, the 
resin particle which has the above mean particle diameter can form a uniform metal 
layer in this resin particle front face easily for example, by the eiectroless deposition 
method. 

[0021] As an example of the resin which forms this core material, acrylic (meta) resin, 
styrene resin, styrene / (meta) acrylic resin, polyethylene system resin, a 
polypropylene regin. ABS plastics, an AS resin, polyacetal resin, polycarbonate system 
resin, phenol system resin, benzoguanamine system resin, epoxy system resin, 
polyester system resin, polyamide system resin, urethane system resin, and polyimide 
system resin can be mentioned. This organic polymer may be any of the cross linked 
polymer or the non-cross linked polymer. Acrylic resin like acrylic resin (example: 
methyl methacrylate), and styrene / (meta) acrylic resin (meta) also in these is 
desirable. 

[0022] Thus, while the specific gravity of the catalyst particle of this invention 
becomes low and the distribution to the system of reaction becomes easy by using a 
resin particle as a core material, catalytic activity is maintainable from the case where 
a glass bead etc. is used, for example as a core material for a long time. 



[0023] The metal oxide layer is formed in the above core material front faces at the 
catalyst particle of this invention. This metal oxide layer is usually formed from the 
oxide of a quadrivalent metal, and can mention the tin oxide, silicon oxide, titanium 
oxide, and a zirconium dioxide as a suitable example of the oxide of such a 
quadrivalent metal. As a metallic oxide, 0.001-1 micrometer of particles which have 
the mean particle diameter of 0.02-0.1 micrometers preferably is usually used here. 
That is, 1 of the resin particle which is a core material / metallic-oxide particle which 
has 1 / about 10,000 to 1/5.000 mean particle diameter preferably 5,000,000 to about 
1 /50 is usually used. 

[0024] This metal oxide layer can form a resin particle and metallic-oxide powder by 
the dry-blending method (the dryblend method, mechanochemical law) using mixers, 
such as a ball mill. The approach using particle compound-ized equipments, such as a 
hybridization system (made in the Nara, Inc. machine factory), a mechano fusion 
system (Hosokawa Micron CORP. make), and cosmos (Kawasaki Heavy Industries, Ltd. 
make), as an example of a dry-blending method can be mentioned here. A metal oxide 
layer with a high continuity can be formed in a resin particle front face by mixing a 
resin particle and a metallic-oxide particle by such dry-blending method. 
[0025] Furthermore, if melting kneading is carried out at an ununiformity and resin and 
a metallic oxide are ground after that, the resin particle by which the metallic oxide 
was fixed to the front face will be obtained. When a metallic oxide besides the 
above-mentioned approach is insoluble to water and a monomer, or refractory, in 
order that a metallic oxide may act as a distributed stabilizer by making an aquosity 
solvent distribute this metallic-oxide particle, and putting in and carrying out the 
suspension polymerization of the monomer into this aquosity solvent, the resin 
particle by which the metallic oxide was fixed to the front face is obtained carrying out 
a polymerization. Thus, by carrying out a polymerization, most forms a thin layer in a 
resin particle front face according to the interface operation, it is fixed, and a metallic 
oxide forms a uniform metal oxide layer 

[0026] The metal oxide layer formed [ especially ] with particle compound-ized 
equipment by this invention and the metal oxide layer formed by blending and carrying 
out the polymerization of the metallic oxide in the case of a suspension polymerization 
are desirable. 

[0027] Thus, by forming a metal layer through a metal oxide layer on a resin core 
material, catalytic activity is maintainable for a long time. And a homogeneous high 
metal layer can be easily formed, for example by the electroless deposition method. 
[0028] The catalyst particle of this invention has the metal layer on the 



above-mentioned metal oxide layer. This metal layer is formed with the metal which 
has a catalysis, and is a metal other than the metal in a metal oxide layer. 
[0029] As a metal which has such a catalysis, the alloy which contains palladium, 
platinum, nickel, copper, and these metals as a principal component can be mentioned. 
That is, this metal layer may be formed by the metal independent of either palladium, 
platinum, nickel or copper, and may be the alloy of these metals. Furthermore, in this 
metal layer, other components may contain within limits by which a catalysis is not 
spoiled. Here, as an example of other components which can form a metal layer with 
the above-mentioned metal or an alloy, B, P, Co, Fe, Ag, Au. Rh, Ru, Cr, Cd, Pb. Sn, Zn, 
W, In, and Ir can be mentioned. Such other components can contain usual in 4 or less % 
of the weight of an amount still more preferably 1 3 or less % of the weight preferably 
25 or less % of the weight in a metal layer. 

[0030] Although this metal layer can be formed with a vacuum deposition method, the 
sputtering method, PVD, a CVD method, etc., it is desirable especially to form by the 
electroless deposition method by this invention. 

[0031] An electroless deposition method is an approach of depositing a metal, without 
passing a current by adding a reducing agent to the water solution containing a metal 
ion. and warming thru/or heating, and, as for the metal layer formed by this electroless 
deposition method, homogeneity becomes high very much. 

[0032] The metal layer has 0.01-5-micrometer average thickness, and it is desirable 
that it is in within the limits this average thickness of whose is 0.1-1.5 micrometers 
further. Moreover, the weight ratio of the metal which forms this metal layer, and the 
metallic oxide which forms said metal oxide layer is within the limits of 99.9:0.1-90:10. 
By using a metal and a metallic oxide in the above amount, long duration maintenance 
of the activity of a catalyst is carried out. 

[0033] After this metal layer forms a metal oxide layer on the surface of a core 
material as mentioned above, it usually performs induction-ized processing and 
activation, and, subsequently forms a metal layer by the electroless deposition 
method. Induction-ized processing is processing immersed in the 1st tin solution of 
hydrochloric acid of chlorination etc. in a plated object here, and activation is 
processing immersed in the palladium-chloride solution of hydrochloric acid etc. in the 
induction — ization-processed plated object. 

[0034] In this way, a metal layer can be formed by supplying the core material In which 
the plated body with which induction-ized processing and activation were performed, 
i.e., a metal oxide layer, was formed in the electroless deposition liquid maintained by 
the temperature of room temperature -90 degree C within the limits, and making it 



react to the bottom of stirring for 10 minutes to 24 hours. 

[0035] Since the resin particle is used for the catalyst particle of this invention as a 
core material as mentioned above, specific gravity becomes low and distribution of the 
catalyst particle to the system of reaction becomes easy. The activity of a catalyst 
particle can be maintained still in this way for a long time by forming the metal layer 
which serves as a catalyst through a metal oxide layer further, using a resin particle as 
a core material. When a resin core material and a metal oxide layer work together 
mutually shows that catalytic activity has stopped being able to fall easily so that 
clearly [ there are few falls of catalytic activity in the catalyst particle of this invention, 
and / it may mention later and ] from contrast with an example and the example of a 
comparison, although the device about what is done for the long duration maintenance 
of the activity is not clear. 

[0036] Although the catalyst particle of this invention has the catalytic activity over 
various reactions and it can be used for it according to the class of metal which forms 
the metal layer in a front face as the catalyst in a single phase like a liquid phase 
reaction and gaseous phase reaction, especially an oxidation catalyst, it is suitable as 
a catalyst of the reaction which advances by especially different interphase. As an 
example of the reaction which advances by such different interphase, either [ at 
least ] a raw material system or a product can mention the vapor-liquid mixed phase 
reaction which is a gas or a liquid. The catalyst particle of this invention has still 
higher usefulness as an oxidation catalyst in such a vapor-liquid mixed phase reaction. 
[0037] As an example of such a vaporHiquid mixed phase reaction, oxidation 
treatment of the oxidation reaction in water treatment, hydrogen, or a nitride, the 
fixed reaction of a dissolved carbon dioxide, reforming of the petroleum for fuel cells, 
the oxidation-treatment reaction of dissolved gas, oxidation reaction of aldehydes, 
oxidation reaction of alcohols, and the dehydrogenation of alcohols can be mentioned. 
The catalyst particle of this invention has the high usefulness as an oxidation catalyst 
in reforming of oxidation treatment of the oxidation reaction in water treatment, 
hydrogen, or a nitride, the fixed reaction of a dissolved carbon dioxide, and the 
petroleum for fuel cells, and the oxidation-treatment reaction of dissolved gas also in 
these. 

[0038] The example of oxidation treatment of the water which contains the hydrazine 
which is a nitride in drawing 2 is shown, the treated water which contains a hydrazine 
from a tank 1 1 — the liquid-sending pump 12 — the processing from the lower limit 
section — it introduces into a column 13. this — another — air — Blois 14 — the 
same — processing — from the lower limit section of a column 13 — introducing — 



processing — treated water and air are mixed in a column 13. this processing — in the 
column 13, it fills up with the catalyst particle of this invention to which the laminating 
of a silicon oxide layer and the palladium layer was carried out in this sequence on the 
front face of an acrylic resin core material, and this catalyst particle, said treated 
water, and air contact in the state of a vapor-liquid mixed phase. As for this treated 
water and air, it is desirable to contact a catalyst particle by upward flow. Thus, by 
processing, oxidative degradation of the hydrazine is carried out, it becomes nitrogen 
and water, and is discharged from an exhaust port 15. In addition, it is the mean 
flow-time in the oxidative degradation of this hydrazine for 0.1 - 5 minutes, and 
reaction temperature is usually 30-80 degrees C. 

[0039] In a vapor-liquid mixed phase reaction as shown in the example of oxidation 
treatment of the water containing the above-mentioned hydrazine, long duration 
maintenance of the catalytic activity of the catalyst particle of this invention is 
carried out very much. That is, although the catalytic activity of the time of reaction 
initiation falls very much for a short time by the particle which formed the metal oxide 
layer in front faces, such as a glass bead, and formed the direct metal layer in the 
front face of the particle which prepared the metal layer on this metal oxide layer, or a 
resin particle, without using a resin particle as a core material, the catalyst particle of 
this invention has many which catalytic activity cannot fall easily and have twice 
[ more than ] as many catalytic activity as the above particles. 

[0040] The catalyst particle of this invention does so effectiveness equivalent to the 
above-mentioned example not only in oxidation treatment of a hydrazine but in 
various vapor-liquid mixed phase reactions. In above-mentioned drawing 2 , for 
example, instead of the treated water containing a hydrazine Hydrogen can be 
oxidized by throwing in the liquid with which hydrogen gas is dissolved in the tank 11. 
Moreover, reforming of the petroleum for fuel cells can be performed by throwing in 
the petroleum raw material for fuel cells. By throwing in the seawater where the 
carbon dioxide is furthermore dissolved, immobilization and reforming of a carbon 
dioxide can be performed, and this gas can be oxidized by throwing in the liquid which 
absorbed gas with the gas absorption scrubber. 

[0041] Moreover, the absorption and oxidation of gas in this wetted wall column can 
be performed to coincidence by forming the wall material of a wetted wall column 
using the catalyst particle of this invention. Furthermore, the catalyst particle of this 
invention usually has about three 1.2 - 2.5 g/cm specific gravity, and since it 
approximates with the specific gravity of processing liquid, for example, in case this 
specific gravity uses this catalyst by the moving bed or the fluid bed in a vapor-liquid 



mixing phase style, it can contact a catalyst particle and processing liquid effectively. 
[0042] 

[Effect of the Invention] By the catalyst particle of this invention, since it has a metal 
oxide layer on the core material which consists of a resin particle, and this core 
material front face and the metal layer is formed on this metal oxide layer, in the 
reaction in the interphase which meets a different phase, especially the oxidation 
reaction in a vapor-liquid mixed phase, period maintenance of the effective catalytic 
activity is carried out over a long period of time. 

[0043] Moreover, since a core material consists of a resin particle, this catalyst 
particle has low specific gravity, and has the liquid which it is going to make react, and 
the approximated specific gravity. The processing matter and a catalyst particle can 
be effectively contacted by following, for example, using the catalyst particle of this 
invention. 

[0044] Especially the catalyst particle of this invention has high usefulness as a 

reaction catalyst in a vapor-liquid mixed phase. 

[0045] 

[Example] Next, although an example is shown and this invention is explained, thereby, 

this invention is not limited. 

[0046] 

[The example 1 of manufacture] The water 1400 weight section was taught into the 
polymerization container with a capacity [ made from stainless steel ] of 51. which has 
stirring equipment, a thermometer, and nitrogen gas installation tubing. Subsequently, 
after dissolving the polyvinyl alcohol 3.3 weight section in this water, the methyl 
methacrylate 600 weight section which dissolved the benzoyl peroxide 6 weight 
section in this solution was added, it heated at 75 degrees C under the certain stirring 
conditions carried out slowly for 5 hours, and the suspension polymerization was made 
to complete. 

[0047] Rinsing desiccation of the obtained suspension was carried out after 
centrifugal hydroextraction, and polymethylmethacrylate fine particles with a mean 
particle diameter of 200 micrometers were obtained. 
[0048] 

[The example 2 of manufacture] In the example 1 of manufacture, instead of the water 
1400 weight section, the suspension polymerization was performed similarly and fine 
particles with a mean particle diameter of 200 micrometers were obtained except 
having taught the water 1 400 weight section and the silicon oxide 1 8 weight section. 
[0049] When the obtained fine particles were observed with the scanning electron 



microscope, the particle front faces were the polymethylmethacrylate fine particles 

covered with silicon oxide. 

[0050] 

[The example 3 of manufacture] lOOg of polymethylmethacrylate fine particles and 3g 
of silicon oxide obtained in the example 1 of manufacture were put into the 
commercial capacity Pori bottle of 500 cc, rotational speed was acijusted so that the 
rotational frequency of the Pori bottle might be set to 60 ppm, and it processed for 60 
minutes. 

[0051] When the obtained fine particles were observed with the scanning electron 
microscope, they were the polymethylmethacrylate fine particles covered with the 
silicon oxide same with having been obtained in the example 1 of manufacture. 
[0052] 

[The example 1 of a comparison] After immersing the fine particles obtained in the 
example 1 of manufacture in the 1st tin solution of hydrochloric acid of chlorination 
and performing induction-ized processing, it was immersed in the palladium-chloride 
solution of hydrochloric acid, and activation was performed. 

[0053] Subsequently, the plating liquid which consists of 32g [ of palladium chlorides ], 
400g [ of 25% aqueous ammonia ], 68g [ of disodium ethylenediaminetetraacetate ], 
and hydrazine 5.8g and 600g of ion exchange water in 50g of processing fine particles 
performed electroless deposition over 1 hour at 40 degrees C. Then, centrifugal 
hydroextraction was carried out, rinsing desiccation was carried out and the palladium 
plating particle was obtained. The thickness of the palladium layer of the obtained 
plating particle was 1.1 micrometers. 

[0054] Although the hydrazinolysis rate immediately after reaction initiation was high 
as it was shown in Table 1 with the hydrazinolysis ability measuring device shown in 
drawing 2 using the obtained fine particles, when the catabolic rate of a hydrazine was 
measured, catalytic activity fell for a short time, and it stopped showing effective 
catalytic activity practical after 24-hour progress. A result is shown in Table 1 . 
[0055] 

[Example 1] After immersing the fine particles obtained in the example 2 of 
manufacture in the 1st tin solution of hydrochloric acid of chlorination and performing 
inductionHzed processing, it was immersed in the palladium-chloride solution of 
hydrochloric acid, and activation was performed. 

[0056] Subsequently, the plating liquid which consists of 32g [ of palladium chlorides ], 
400g [ of 25% aqueous ammonia ], 68g [ of disodium ethylenediaminetetraacetate ], 
and hydrazine 5.8g and 600g of ion exchange water in 50g of processing fine particles 



performed electroless deposition over 1 hour at 40 degrees C. 

[0057] Then, centrifugal hydroextraction was carried out, rinsing desiccation was 
carried out and the palladium plating particle was obtained. The thickness of the 
palladium layer of the obtained plating particle was 1.1 micrometers. With the 
hydrazinolysis ability measuring device shown in drawing 2 using the obtained fine 
particles, when the catabolic rate of a hydrazine was measured, as shown in Table 1, 
there is almost no difference between the catalytic activity of 24-hour progress, and 
the catalytic activity after 28-day progress, and this catalyst was able to be used for 
it for a long period of time. A result is shown in Table 1. 
[0058] 

[Example 2] After immersing the fine particles obtained in the example 3 of 
manufacture in the 1st tin solution of hydrochloric acid of chlorination and performing 
induction-ized processing, it was immersed in the palladium-chloride solution of 
hydrochloric acid, and activation was performed. 

[0059] Subsequently, the plating liquid which consists of 32g [ of palladium chlorides ], 
400g [ of 25% aqueous ammonia ], 68g [ of disodium ethylenediaminetetraacetate ], 
and hydrazine 5.8g and 600g of ion exchange water in 50g of processing fine particles 
performed electroless deposition over 1 hour at 40 degrees C. 

[0060] Then, centrifugal hydroextraction was carried out, rinsing desiccation was 
carried out and the palladium plating particle was obtained. The thickness of the 
palladium layer of the obtained plating particle was 1.1 micrometers. With the 
hydrazinolysis ability measuring device shown in drawing 2 using the obtained fine 
particles, when the catabolic rate of a hydrazine was measured, as shown in Table 1 , 
there is almost no difference between the catalytic activity of 24-hour progress, and 
the catalytic activity after 28-day progress, and this catalyst was able to be used for 
it for a long period of time. A result is shown in Table 1. 
[0061] 

[The example 2 of a comparison] In the example 1, the catalyst particle was similarly 
manufactured instead of the fine particles obtained in the example 2 of manufacture 
except having used the commercial glass bead (mean particle diameter of 0.2mm). 
[0062] Although the catabolic rate of a hydrazine was measured like the example 1 
using this catalyst particle, the catabolic rate immediately after reaction initiation is 
not so high, either, and since it became below the catabolic rate of the example 1 of a 
comparison 24 more hours after, the reaction was stopped in this phase. A result Is 
shown in Table 1 . 
[0063] 



[Table 



1] 



TECHNICAL PROBLEM 



[Description of the Prior Art] There is a reaction of various phases, such as gaseous 
phase reaction, a liquid phase reaction, and a vapor-liquid mixed phase reaction, and 
industrially, in many cases, in order to react efficiently, the catalyst is used for the 
chemical reaction. By the heterogeneous catalytic reaction using a solid-state 
catalyst, a reaction rate etc. is remarkably changed by the contact nature of a 
reaction raw material and a catalyst among the reactions using such a catalyst. 
[0003] Generally, since the whole reaction rate becomes large so that extent of 
contact in a catalyst and a reaction raw material is high, a chemical reaction makes 
the porosity matter support a catalyst, and enlarges the touch area of a catalyst and a 
reaction raw material. Such an approach is very effective at gaseous phase reaction 
and a liquid phase reaction, and much porosity support, such as a silica and an alumina, 
is already used. 

[0004] However, at the reaction in the system intermingled in a gaseous phase and 
the liquid phase in the system of reaction like a vapor-liquid mixed phase reaction, in 
order that a reaction raw material may not invade even into the deep part of porosity 
support for the surface tension of air bubbles, even if it uses the above porosity 
support and enlarges surface area per unit volume, diffusion of a gaseous phase is 
blocked inside a catalyst particle, and the whole reaction rate does not improve so 
much. For example, as water-repellent porosity support is used for the catalyst used 
for JP,58- 122046, A and a 62-38245 official report at a vapor-liquid mixed phase 
reaction and **** is not blockaded with waterdrop, the catalyst in the vapor-liquid 
mixed phase reaction which secured reactivity is indicated, and the reactivity of the 
catalyst in a vapor-liquid mixed phase reaction does not improve depending on only 
making specific surface area high like a general catalyst so that clearly from such a 
proposal. 

[0005] It is necessary to drain, after oxidizing dissolved material and oxidizing [ in / 
general water treatment etc. / the request which is going to aim at reduction of 
environmental pollution is strong, and ], in order to reduce COD or a BOD value in 
recent years. The vapor-liquid mixed phase reaction is used and, moreover, it is 
necessary to process a lot of remarkable water at this vapor-liquid mixed phase 
reaction in oxidation treatment in such general water treatment. Therefore, at such a 
vapor-liquid mixed phase reaction, while it is required to use a catalyst with more high 



activity, it is necessary to carry out long duration maintenance of the activity as much 
as possible further. 

[0006] As a catalyst of the reaction in such a vapor-liquid mixed phase system, 
invention of the art of the electrode water discharged from an electric-type deionized 
water manufacturing installation is indicated by JP.4-166215A 
[0007] By this approach, by contacting the cathode water containing hydrogen gas, 
and the anode plate water containing oxygen gas, hydrogen gas and oxygen gas are 
made to react and water treatment is performed to the bottom of existence of the 
catalyst which made ion-exchange resin support palladium. 

[0008] In such water treatment, very a lot of water must be processed, and since 
palladium is still more expensive, it is necessary to maintain the activity of a catalyst 
as much as possible for a long time. 

[0009] Moreover, in order to raise the reactivity in a vapor-liquid mixed phase reaction, 
there are various proposals, such as an approach of improving the vapoMiquid mixed 
state in the system of reaction, (refer to official reports, such as JP,53-1 10968,A, 
63-252540, JP,3-1 96832,A, and 4-156937). However, the attempt which is going to 
change the structure of the catalyst itself into these official reports, and is going to 
improve reactivity is not indicated. 

[0010] By the way, in case a metal layer is formed by the electroless deposition 
method on this core material as a core material which consists of resin, in order to 
raise the wettability of a core material, the metallic-coating particle which has the 
approach and such structure which form a metal oxide layer on a core material is 
already known (for example, refer to JP,4-228503,A and a 4-183804 official report). 
[0011] However, in these official reports, it is prepared in order that a metal oxide 
layer may improve the wettability of the core material at the time of forming a metal 
layer, and further, the use as a coating, adhesives, powder metallurgy, injection 
molding, an electromagnetic shielding material, dispersion-strengthening material, an 
electrostatography toner, powder coatings, cosmetics, etc. is only proposed, and 
these metallic-coating particles are not examined at all about the application as a 
catalyst. 

[0012] this invention person acquires knowledge that the catalysis is maintained for a 
long period of time, and came to complete this invention while he had the catalysis 
excellent in the particle which has the metal layer formed in the resin core material 
front face from the specific metal through the metal oxide layer as a result of 
examining many things in the field of a catalyst which did not inquire at all 
conventionally about such a metallic-coating particle. 



[0013] 

[Objects of the Invention] This invention aims at offering the approach of using the 
catalyst particle and its catalyst particle of a new gestalt. This invention aims still 
more detailed at offering the approach of using the catalyst particle which can be 
used for a long time that catalytic activity cannot fall easily, and this catalyst particle. 
[0014] 

[Summary of the Invention] A resin particle with a mean particle diameter of 
0.05-5 mm whose catalyst particle of this invention is a core material. It consists of a 
metal oxide layer formed in the front face of this core material, and a metal layer with 
a thickness of 0.01 ~5 micrometers formed in the front face of this metal oxide layer. 
The weight ratio of this resin particle and the metallic oxide which forms a metal oxide 
layer is within the limits of 99.9:0,1-90:10. It is characterized by containing the metal 
component chosen from the group which this metal layer becomes from the alloy 
which uses palladium, platinum, nickel, copper, and this at least one kind of metal as a 
principal component. 

[001 5] Moreover, a resin particle with a mean particle diameter of 0.05-5mm whose 
operation of the catalyst particle of this invention is a core material, It consists of a 
metal oxide layer formed in the fi^ont face of this core material, and a metal layer with 
a thickness of 0.01-5 micrometeris formed in the front face of this metal oxide layer. 
The weight ratio of this resin particle and the metallic oxide which forms a metal oxide 
layer is within the limits of 99.9:0.1-90:10. It is characterized by reacting by the 
vapor-liquid mixed phase system under existence of the catalyst particle containing 
the metal component chosen from the group which this metal layer becomes from the 
alloy which uses palladium, platinum, nickel, copper, and this at least one kind of metal 
as a principal component. 

[0016] The catalyst particle of this invention has the cross-section structure where 
the laminating of a metal oxide layer and the metal layer was carried out to the front 
face of a resin particle in this sequence as mentioned above. Thus, catalytic activity 
stops being able to fall easily with time by forming the thin layer which consists of a 
metallic oxide on the surface of a core material, and forming a metal layer on this 
metal oxide layer further. 

[001 7] Moreover, since the resin particle is used as a core material, the specific 
gravity of this catalyst particle becomes low. and in using it without fixing this catalyst 
like the moving bed or the fluid bed, the distribution to the system of reaction 
becomes very easy. 

[0018] Especially the catalyst particle of this invention has high usefulness as a 



catalyst in the reaction catalyst in a vapor-liquid mixed phase system, a vapor-liquid 
mixed phase reaction, and the vapor-liquid mixed phase reaction either [ at least / 
whose ] a raw material system or a product is a gas or a liquid in more detail. 
[0019] 

[Detailed Description of the Invention] Next, the catalyst particle of this invention and 
its operation are explained concretely. The catalyst particle of this invention consists 
of a core material 1 , a metal oxide layer 2 formed in this core material 1 front face, and 
a metal layer 3 formed on this metal oxide layer 2, as shown in drawing 1 . 
[0020] In the catalyst particle of this invention, the core material is formed from resin. 
This core material has the desirable resin particle which has the mean particle 
diameter within the limits of 0.05-5mm, and has the mean particle diameter of further 
0.1 "-5mm, and especially its resin particle that has the mean particle diameter which is 
0.2-2mm is desirable. Since radius of curvature does not become not much small, the 
resin particle which has the above mean particle diameter can form a uniform metal 
layer in this resin particle front face easily for example, by the electroless deposition 
method. 

[0021] As an example of the resin which forms this core material, acrylic (meta) resin, 
styrene resin, styrene / (meta) acrylic resin, polyethylene system resin, a 
polypropylene regin, ABS plastics, an AS resin, polyacetal resin, polycarbonate system 
resin, phenol system resin, benzoguanamine system resin, epoxy system resin, 
polyester system resin, polyamide system resin, urethane system resin, and polyimide 
system resin can be mentioned. This organic polymer may be any of the cross linked 
polymer or the non-cross linked polymer. Acrylic resin like acrylic resin (example: 
methyl methacrylate), and styrene / (meta) acrylic resin (meta) also in these is 
desirable. 

[0022] Thus, while the specific gravity of the catalyst particle of this invention 
becomes low and the distribution to the system of reaction becomes easy by using a 
resin particle as a core material, catalytic activity is maintainable from the case where 
a glass bead etc. is used, for example as a core material for a long time. 
[0023] The metal oxide layer is formed in the above core material front faces at the 
catalyst particle of this invention. This metal oxide layer is usually formed from the 
oxide of a quadrivalent metal, and can mention the tin oxide, silicon oxide, titanium 
oxide, and a zirconium dioxide as a suitable example of the oxide of such a 
quadrivalent metal. As a metallic oxide, 0.001-1 micrometer of particles which have 
the mean particle diameter of 0.02-0.1 micrometers preferably is usually used here. 
That is, 1 of the resin particle which is a core material / metallic-oxide particle which 



has 1 / about 10,000 to 1/5.000 mean particle diameter preferably 5,000,000 to about 
1/50 is usually used. 

[0024] This metal oxide layer can form a resin particle and metallic-oxide powder by 
the dry-blending method (the dryblend method, mechanochemical law) using mixers, 
such as a ball mill. The approach using particle compoundHzed equipments, such as a 
hybridization system (made in the Nara, Inc. machine factory), a mechano fusion 
system (Hosokawa Micron CORP. make), and cosmos (Kawasaki Heavy Industries, Ltd. 
make), as an example of a dry-blending method can be mentioned here. A metal oxide 
layer with a high continuity can be formed in a resin particle front face by mixing a 
resin particle and a metallic-oxide particle by such dry-blending method. 
[0025] Furthermore, if melting kneading is carried out at an ununiformity and resin and 
a metallic oxide are ground after that, the resin particle by which the metallic oxide 
was fixed to the front face will be obtained. When a metallic oxide besides the 
above-mentioned approach is insoluble to water and a monomer, or refractory, in 
order that a metallic oxide may act as a distributed stabilizer by making an aquosity 
solvent distribute this metallic-oxide particle, and putting in and carrying out the 
suspension polymerization of the monomer into this aquosity solvent, the resin 
particle by which the metallic oxide was fixed to the front face is obtained carrying out 
a polymerization. Thus, by carrying out a polymerization, most forms a thin layer in a 
resin particle front face according to the interface operation, it is fixed, and a metallic 
oxide forms a uniform metal oxide layer. 

[0026] The metal oxide layer formed [ especially ] with particle compound-ized 
equipment by this invention and the metal oxide layer formed by blending and carrying 
out the polymerization of the metallic oxide in the case of a suspension polymerization 
are desirable. 

[0027] Thus, by forming a metal layer through a metal oxide layer on a resin core 
material, catalytic activity is maintainable for a long time. And a homogeneous high 
metal layer can be easily formed, for example by the electroless deposition method. 
[0028] The catalyst particle of this invention has the metal layer on the 
above-mentioned metal oxide layer. This metal layer is formed with the metal which 
has a catalysis, and is a metal other than the metal in a metal oxide layer. 
[0029] As a metal which has such a catalysis, the alloy which contains palladium, 
platinum, nickel, copper, and these metals as a principal component can be mentioned. 
That is. this metal layer may be formed by the metal independent of either palladium, 
platinum, nickel or copper, and may be the alloy of these metals. Furthermore, in this 
metal layer, other components may contain within limits by which a catalysis is not 



spoiled. Here, as an example of other components which can form a metal layer with 
the above-mentioned metal or an alloy, B, P. Co, Fe, Ag, Au, Rh. Ru, Cr, Cd, Pb, Sn, Zn, 
W, In, and Ir can be mentioned. Such other components can contain usual in 4 or less % 
of the weight of an amount still more preferably 1 3 or less % of the weight preferably 
25 or less % of the weight in a metal layer. 

[0030] Although this metal layer can be formed with a vacuum deposition method, the 
sputtering method, PVD, a CVD method, etc., it is desirable especially to form by the 
electroless deposition method by this invention. 

[0031] An electroless deposition method is an approach of depositing a metal, without 
passing a current by adding a reducing agent to the water solution containing a metal 
ion, and warming thru/or heating, and, as for the metal layer formed by this electroless 
deposition method, homogeneity becomes high very much. 

[0032] The metal layer has 0.01-5-micrometer average thickness, and it is desirable 
that it is in within the limits this average thickness of whose is 0.1-1.5 micrometers 
further. Moreover, the weight ratio of the metal which forms this metal layer, and the 
metallic oxide which forms said metal oxide layer is within the limits of 99.9:0.1-90:10. 
By using a metal and a metallic oxide in the above amount, long duration maintenance 
of the activity of a catalyst Is carried out. 

[0033] After this metal layer forms a metal oxide layer on the surface of a core 
material as mentioned above, it usually performs inductlon-ized processing and 
activation, and, subsequently forms a metal layer by the electroless deposition 
method. Induction-ized processing is processing immersed In the 1 st tin solution of 
hydrochloric acid of chlorination etc. in a plated object here, and activation is 
processing Immersed In the palladium-chloride solution of hydrochloric acid etc. in the 
induction — ization-processed plated object. 

[0034] In this way, a metal layer can be formed by supplying the core material in which 
the plated body with which induction-ized processing and activation were performed, 
i.e., a metal oxide layer, was formed in the electroless deposition liquid maintained by 
the temperature of room temperature -90 degree C within the limits, and making it 
react to the bottom of stirring for 10 minutes to 24 hours. 

[0035] Since the resin particle is used for the catalyst particle of this invention as a 
core material as mentioned above, specific gravity becomes low and distribution of the 
catalyst particle to the system of reaction becomes easy. The activity of a catalyst 
particle can be maintained still in this way for a long time by forming the metal layer 
which serves as a catalyst through a metal oxide layer further, using a resin particle as 
a core material. When a resin core material and a metal oxide layer work together 



mutually shows that catalytic activity has stopped being able to fall easily so that 
clearly [ there are few falls of catalytic activity in the catalyst particle of this invention, 
and / it may mention later and ] from contrast with an example and the example of a 
comparison, although the device about what is done for the long duration maintenance 
of the activity is not clear. 

[0036] Although the catalyst particle of this invention has the catalytic activity over 
various reactions and it can be used for it according to the class of metal which forms 
the metal layer in a front face as the catalyst in a single phase like a liquid phase 
reaction and gaseous phase reaction, especially an oxidation catalyst, it is suitable as 
a catalyst of the reaction which advances by especially different interphase. As an 
example of the reaction which advances by such different interphase, either [ at 
least ] a raw material system or a product can mention the vapor-liquid mixed phase 
reaction which is a gas or a liquid. The catalyst particle of this invention has still 
higher usefulness as an oxidation catalyst in such a vapor-liquid mixed phase reaction. 
[0037] As an example of such a vapor-liquid mixed phase reaction, oxidation 
treatment of the oxidation reaction in water treatment, hydrogen, or a nitride, the 
fixed reaction of a dissolved carbon dioxide, reforming of the petroleum for fuel cells, 
the oxidation-treatment reaction of dissolved gas. oxidation reaction of aldehydes, 
oxidation reaction of alcohols, and the dehydrogenation of alcohols can be mentioned. 
The catalyst particle of this invention has the high usefulness as an oxidation catalyst 
in reforming of oxidation treatment of the oxidation reaction in water treatment, 
hydrogen, or a nitride, the fixed reaction of a dissolved carbon dioxide, and the 
petroleum for fuel cells, and the oxidation-treatment reaction of dissolved gas also in 
these. 

[0038] The example of oxidation treatment of the water which contains the hydrazine 
which is a nitride in drawing 2 is shown, the treated water which contains a hydrazine 
from a tank 1 1 — the liquid-sending pump 12 — the processing from the lower limit 
section — it introduces into a column 13. this — another — air — Blois 14 — the 
same — processing — from the lower limit section of a column 13 — introducing — 
processing — treated water and air are mixed in a column 1 3. this processing — in the 
column 13, it fills up with the catalyst particle of this invention to which the laminating 
of a silicon oxide layer and the palladium layer was carried out in this sequence on the 
front face of an acrylic resin core material, and this catalyst particle, said treated 
water, and air contact in the state of a vapor-liquid mixed phase. As for this treated 
water and air. it is desirable to contact a catalyst particle by upward flow. Thus, by 
processing, oxidative degradation of the hydrazine is carried out, it becomes nitrogen 



and water, and is discharged from an exhaust port 15. In addition, it is the mean 
flow-time in the oxidative degradation of this hydrazine for 0.1-5 minutes, and 
reaction temperature is usually 30-80 degrees C. 

[0039] In a vapor-liquid mixed phase reaction as shown in the example of oxidation 
treatment of the water containing the above-mentioned hydrazine, long duration 
maintenance of the catalytic activity of the catalyst particle of this invention is 
carried out very much. That is, although the catalytic activity of the time of reaction 
initiation falls very much for a short time by the particle which formed the metal oxide 
layer in front faces, such as a glass bead, and formed the direct metal layer in the 
front face of the particle which prepared the metal layer on this metal oxide layer, or a 
resin particle, without using a resin particle as a core material, the catalyst particle of 
this invention has many which catalytic activity cannot fall easily and have twice 
[ more than ] as many catalytic activity as the above particles. 

[0040] The catalyst particle of this invention does so effectiveness equivalent to the 
above-mentioned example not only in oxidation treatment of a hydrazine but in 
various vapor-liquid mixed phase reactions. In above-mentioned drawing 2 , for 
example, instead of the treated water containing a hydrazine Hydrogen can be 
oxidized by throwing in the liquid with which hydrogen gas is dissolved in the tank 11. 
Moreover, reforming of the petroleum for fuel cells can be performed by throwing in 
the petroleum raw material for fuel cells. By throwing in the seawater where the 
carbon dioxide is furthermore dissolved, immobilization and reforming of a carbon 
dioxide can be performed, and this gas can be oxidized by throwing in the liquid which 
absorbed gas with the gas absorption scrubber. 

[0041] Moreover, the absorption and oxidation of gas in this wetted wall column can 
be performed to coincidence by forming the wall material of a wetted wall column 
using the catalyst particle of this invention. Furthermore, the catalyst particle of this 
invention usually has about three 1.2 - 2.5 g/cm specific gravity, and since it 
approximates with the specific gravity of processing liquid, for example, in case this 
specific gravity uses this catalyst by the moving bed or the fluid bed in a vapor-liquid 
mixing phase style, it can contact a catalyst particle and processing liquid effectively. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view showing typically the cross-section 
configuration of the catalyst particle of this invention. 



[Drawing 2] Drawing 2 is drawing showing typically the example of the processor of 
the hydrazine content water which used the catalyst particle of this invention. 
[Description of Notations] 

1 ... Core material 

2 ... Metal oxide layer 

3 ... Metal layer 

1 1 ... Tank 

12 ... Pump 

13 ... Processor 
14... Blois 

15 ... Exhaust port 
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xfimtfj:^^mm^m0.i-^:itKx<o. mm^^(D 

1»lig:^*^43J;tJ«^MK«®/i5l:v^^c*|^-rs r tic J; 
[0 0 3 6] *IS§g<DftfeiEi|ai^f4, ^ffifrfc^^Jig^ 

?i^^-r ^ com!® ic J: o ra^fr (os/^? -f 6 isaEfs 

j«> #t-K^bftfeji«t LT^ffl-rsr i:;iS-C$-5;6N mc 

^ti:?>mmxmni-?>Rf^<DmmtLxiifmxhi, z 

(Dj;:^fm^ii>^mxmn'r^KJZ^(DmtLxit. mPr 

i>%mmmRit%:mifi>^ti)^x^io ^hizj^?km(D 
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[0 0 3 7] zo LtcM.m&mRit^(Dm t Lxfi. 

[0 0 3 8] m2\z.mmit^<^Xh^\i Kvv?^'^-^^ 

rt(^J;i9, t K^v^^/liK^b^fF^tvTapg.bTKtt- 
^.ci^s 1 5d^?.#m$ns„ rwfc K^v* 
^*J^«Sfi#W}ia^fi 0 . 1 ~ 5 

R^ssa^ttaEfi 3 0 ~ 8 0 "Ct?*) 5„ 
[0 0 3 91 ±iEt K7v^:/<^^w-r?>*<^m{b^aa<» 

Vih\.xm'm.=i-^'^m^^\^. m^\tuv7.\f~m 30 

[0 0 4 0] ifm\<^mm.=i-\t. t K7-:^>'o^'(bto 
atcufc-f, m^<n>%mMMm^\z.ii\^xiL^<Dmhn 
^cD^b^^^-rSo M;t^^±i2lll2;c^3v^T. t k^v^ 

f>{-r^^l:)^*;i5^#UTV^5?S7kSrSAt-5 r t (cj; 
[0 0 4 1] ;*:|§8gofl!lijSi^i^^fflv^TM^^Mif 



#M¥7-2 4 3 2 8 

8 

(C. *IS9^(^«ilKJtai=-(i. ji^l. 2-2. 5g/cm'@* 
roW:mir#LT43t9. ^©JtSfi^aj^i^itMirfifab 

[0 0 4 2] 

[i8W(0^«] :^^m<Dm!m^xii. mmt^i-i^hfj: 

^mm\mm<oAi\z^mmi)W^^i^x\^^<Dx. 

[0 0 4 3 1 sfc. z(nmm&.i-\±. z^mmf^m^i)^ 
[0 0 4 4] :^?^m(ommm.^ii. mz.m.mMW^^n 

[0 0 4 5] 

immm ^{cmmm^Tr^Lx^^m^mm-r^iK * 

[0 0 4 6] 

Tkl 4 0 oai:lf|5SrttjZ.A/fc% <^kV^-er(D7k^C7Hy 
^^^ijL_f.6 0 0**a5^^APL, i^o<i9tLfc 

[0 0 4 7] mhfx^tmmm^. a-tiui*^, ^Kst^j^ 

\.X^i^1&.=f-% 2 0 0 m mrosK y ^ f-/U;^ ^ y h 
[0 0 4 8] 

[Mjg^y 2 ] ^jg^J 1 i^^5V^T. * 1 4 0 0 fia^coj-^ 
t>'0\^. tKi 4 0 0.fi*^fcJ;tJ5^{b<;r^^i sSftgq 

#2 0 0 /i m(D|&^§r#fc„ 
[0 0 4 9] #^.tvfc|»ft:^*^M«^^®^^^:« t 

tztz^. ^^^mtmit^^mx^m^Mz^^^v 

[0 0 5 0] 

mitm 3 ] iiigf!) 1 -e# fe.tvfc^ y p< '^/v^ ^r^v 

vm^l 0 0 g tmit^^m^ g i:^^rffTI5©§»5 
0 0 cc# y JSlcAtv. JJ< y «(^lHl«E|!c;J5 6 0 p p mfCiitc 

[0 0 5 1] #t,nfc«&«cSr^^sm^^KIII§(MT||^L 

fztzh. mkmixmhf\.fz<Dhmm.(Dm.i\:^-(mx 
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[0 0 5 2] 

[itmi 1 1 mmm i -cit hhrni^^mit^ i -r-rm. 

[0 0 5 3] «>:v^-c\ ^mnf^5 0 g^. mt^<yi^^ 

[0 0 5 4] #bixfc)g&#:^fflV^-C. ig2lC^-rtK7 
[0 0 5 5] 

[Hffi^d 1 1 2 T'# fenfci&«^**t{tm 1 -rT:te 20 

[0 0 5 6] iSfe^^T^ toa«&^*:5 0 g mt^^y-:^^ 

^3 2g, 2 5%T>'^=T7k4 0 0 g, 3if^l/:/v>T 
5:/Egg^i!Z:-^ ^7^6 8 g, t K^v'^'S. 8 g*3 

J;o«-i';i-y3^«l7K6 0 0 g*»pj)te5y s'=3f?e?-c. 4 0t: 
[0 0 5 7] ji'iL«L. 7i(.m^mLXy<yi^ 

^m<r>!$.^\t. 1. 1 Mm-t?feofc. #bttfc1^(^£«rffl 30 
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IC. 2 4B#F^iSjirofefei«St4i: 2 8 BSiimo^iEffi'tt 
[0 0 5 8] 

[HSIfJ 2 ] 3 T'#bn;rc|&i*c«r:^{b^ 1 1-f ^ 

[0 0 5 9] ^)^v^-c^ ^m^^so gi:. Mit^^y'J'^ 

A3 2g, 2 5%T^^ = T*4 0 0 g, 3i=f-U'yi^T 

^ymm^-i-VV 8 t Kyv^ys. 8 g*3 
J:tJ«^::J->5gife7k6 0 0 gd»fc/i:5^ s/=^IK-C, 4 0^: 

T* 1 f^mt^-fxmmm:^ y^^n^tzo 

[0 0 6 0] ja'il«L, 7i^mn.mLX^<y'y 

1. iumxhotzo n^ntzn^i:^ 

v^T, m2\z^i'\ivyi?>'}^m^m^mm^i:'o. t 

tC. 2 4NFrflSii(0<54^filtti:2 8B^jim<^MjKStt 
[0 0 6 1] 

[jtii!$^j 2 ] mmm i fr*jvNT. Mat«ii 2 xn^titzm 

m) ^m^^tzni^i-immizLxmmn'f-^mT^Ltz, 
[0 0 6 2] ^(Dmim.^^^^^xummi tmmiz'L 

[0 0 6 3] 
[«ll 



(7) 
« 1 
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